Mutational analysis of the N-terminus in Schistocerca gregaria ion-transport peptide expressed in Drosophila Kc1 cells.
The functions of the 6-7 amino acid N-terminal domain conserved in insect and crustacean members of the hyperglycemic hormone (CHH) family were assayed by site-directed mutagenesis of Schistocerca gregaria ion-transport peptide (SchgrITP). Mutant peptides were expressed in Drosophila Kc1 cells and tested in a biological assay measuring stimulation of active Cl(-) transport across the locust ileum. We exchanged the N-terminal domain of SchgrITP with that of the shrimp Penaeus japonicus hyperglycemic hormone leaving the remainder of SchgrITP intact. The chimeric peptide was completely inactive in the ileal bioassay, showing that the N-terminus of SchgrITP is essential and that the 2 amino acids (phenylalanine-3 and aspartate-4) conserved in the shrimp and locust peptides are not sufficient for function. We made all possible alanine substitutions in the SchgrITP N-terminal domain. Only phenylalanines 2 and 3 were essential for function in the locust ileal bioassay. All N-terminal mutations were cleaved correctly from the prepropeptide, and expressed in similar concentrations as wild-type ITP suggesting the specific amino acids are not essential for these functions. Post-translational modification may explain a minor ITP isomorph observed in Drosophila Kc1 cell expression. Alanine substitution at position 2 produced a weak ITP antagonist. These structure-function studies, the first for any member of the CHH family, show that both conserved and unconserved amino acids contribute to SchgrITP ion-transport function and that the conserved aspartate in position 4 is required for a yet uncharacterized function.